The thymine-DNA glycosylase regulatory domain: residual structure and DNA binding.
Thymine-DNA glycosylases (TDGs) initiate base excision repair by debasification of the erroneous thymine or uracil nucleotide in G.T and G.U mispairs which arise at high frequency through spontaneous or enzymatic deamination of methylcytosine and cytosine, respectively. Human TDG has furthermore been shown to have a functional role in transcription and epigenetic regulation through the interaction with transcription factors from the nuclear receptor superfamily, transcriptional coregulators, and a DNA methyltransferase. The TDG N-terminus encodes regulatory functions, as it assures both G.T versus G.U specificity and contains the sites for interaction and posttranslational modification by transcription-related activities. While the molecular function of the evolutionarily conserved central catalytic domain of TDG in base excision repair has been elucidated by determination of its three-dimensional structure, the mechanisms by which the N-terminus exerts its regulatory roles, as well as the function of TDG in transcription regulation, remain to be understood. We describe here the residual structure of the TDG N-terminus in both contexts of the isolated domain and the entire protein. These studies lead to the characterization of a small structural domain in the TDG N-terminal region preceding the catalytic core and coinciding with the region of functional regulation of TDG's activities. This regulatory domain exhibits a small degree of organization and is implicated in dynamic molecular interactions with the catalytic domain and nonselective interactions with double-stranded DNA, providing a molecular explanation for the evolutionarily acquired G.T mismatch processing activity of TDG.